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(54) [Title of the Invention] 

Resin composition for injection molding 

(57) [Abstract] 

[Object] To provide a resin composition for injection 
molding that can improve rigidity and impact resistance of 
moldings, without losing the moldability inherent to 
polypropylene-based resins. 

[Constitution] A resin composition for injection molding 
comprising 10-98 wt% of a polypropylene-based resin, 1-50 
wt% of calcium carbonate, and 1-50 wt% of an inorganic 
filler other than the calcium carbonate, the calcium 
carbonate having a mean particle size of 0.01-0.5 urn and a 
specific surface area of 60,000-1,000,000 cm 2 /g and the 
inorganic filler having a mean particle size of 0.5-80 urn and 
a specific surface area of 500-50,000 cm 2 /g. 
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[Claim 1] A resin composition for injection molding 
characterized by comprising 10-98 wt% of a 
polypropylene-based resin, 1-50 wt% of calcium carbonate, 
and 1-50 wt% of an inorganic filler other than said calcium 
carbonate, said calcium carbonate having a mean particle 
size of 0.01-0.5 nm and a specific surface area of 
60,000-1,000,000 cm 2 /g and said inorganic filler having a 
mean particle size of 0.5-80 ^im and a specific surface area 
of 500-50,000 cm 2 /g. 
[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Use] The present invention relates to a 
resin composition for injection molding mainly used for 
manufacturing plastic pallets and containers. 
[0002] 

[Prior Art] Plastic pallets and containers produced from 
polyolefin resins such as polypropylene and high-density 
polyethylene have heretofore been widely used. 
[0003] In recent years, following the spread of industrial 
robots, a transition was made from manual to robotized 
container transportation, and the objects of transportation 
also shifted to heavy cargo. Following this shift, container 
performance requirements are showing a tendency toward 
attaching greater importance to rigidity than impact 
resistance. 

[0004] A method of adding an inorganic filler such as talc is 
implemented to improve the properties of polyolefin resins, 
such as rigidity, heat resistance, dimensional stability, flame 
resistance, printability, coatability, and adhesive properties. 
[0005] However, the drawback of this method is that, while 
it improves the aforementioned properties, it decreases the 
impact resistance. Accordingly, a resin composition 
comprising talc and calcium carbonate added to a 
polypropylene-based resin has been disclosed, for example, 
in JP-59-037015-B, as means for improving rigidity, impact 
resistance, and moldability of polyolefin resins. 
[0006] However, the problem associated with this resin 
composition described above is that though it demonstrates 
excellent rigidity and moldability, the impact resistance 
thereof is merely equal to or lower than that attained by 
adding talc. 
[0007] 

[Problems to Be Solved by the Invention] The present 
invention was created with consideration for the 
above-described drawbacks and an object thereof is to 
provide a resin composition for injection molding that 
improves rigidity and impact resistance of moldings and 
excels in terms of the balance of those properties, without 
losing the moldability inherent to polypropylene-based 
resins. 
[0008] 

[Means for Solving the Problems] The resin composition 
for injection molding in accordance with the present 
invention is characterized in that it comprises 10-98 wt% of 
a polypropylene-based resin, 1-50 wt% calcium carbonate, 
and 1-50 wt% of an inorganic filler other than the calcium 
carbonate, the calcium carbonate having a mean particle 
size of 0.01-0.5 jam and a specific surface area of 
60,000-1,000,000 cm 2 /g, and the inorganic filler having a 
mean particle size of 0.5-80 |im and a specific surface area 
of 500-50,000 cm 2 /g; the above-described object is thereby 
attained. 

[0009] The present invention is described below in greater 
detail. Examples of polypropylene-based resin used in 
accordance with the present invention include a propylene 
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homopolymer, an ethylene-propylene random copolymer, or 
an ethylene-propylene block copolymer. 
[0010] From the standpoint of molding, it is preferred that 
the content of ethylene in the ethylene-propylene random 
copolymer and ethylene-propylene block copolymer be 
within a range of 0.2-30 wt%. 

[0011] Furthermore, for the same reason, it is preferred that 
the melt index of the polypropylene-based resin be within a 
range of 1-80 g/10 min (JIS K-7210, 230°C, 2.16 kgf). 
[0012] Calcium carbonate used in accordance with the 
present invention is synthesized by calcining limestone, 
charging the quicklime thus obtained into water to obtain 
slaked lime slurry and then blowing carbon dioxide gas, and 
has a mean particle size and a specific surface area within 
the specific ranges. 

[0013] The mean particle size of the calcium carbonate is 
limited to a range of 0.01-0.5 because if it is lower than 
this, dispersivity in the polypropylene-based resin is inferior, 
and if it increases, impact resistance decreases. 
Furthermore, the specific surface area of the calcium 
carbonate is limited to a range of 60,000-1,000,000 cm 2 /g 
because if it is lower than this, the improvement effect of the 
calcium carbonate on the impact resistance of moldings is 
inferior, and if it increases, dispersivity in the 
polypropylene-based resin is inferior. 
[0014] Examples of inorganic fillers, other than calcium 
carbonate, that can be used in accordance with the present 
invention include talc, mica, clay, wollastonite and the like, 
these having a mean particle size and a specific surface 
area within the specific ranges. 

[0015] The mean particle size of the inorganic filler is limited 
to a range of 0.5-20 urn because if it is less than this, 
dispersivity in the polypropylene-based resin is inferior, and 
if it is more than this, the improvement effect of the 
inorganic filler on the impact resistance of moldings is 
inferior. Furthermore, the specific surface area of the 
inorganic filler is limited to a range of 500-50,000 cm 2 /g 
because if it is less than this, the improvement effect of the 
inorganic filler on the impact resistance of moldings is 
inferior, and if it increases, dispersivity in the 
polypropylene-based resin is inferior. 
[0016] In accordance with the present invention, the particle 
size is measured with a particle size distribution 
measurement apparatus of the laser diffraction/scattering 
type, for example, with an apparatus such as the Microtrack 
SPA MK II manufactured by Nikkiso Co., Ltd., and is the 
particle size at the 50% point on the particle size cumulative 
distribution curve. 

[0017] Furthermore, the specific surface area is measured 
with a specific surface area measurement apparatus of a 
constant pressure permeation type, based on the air 
permeability method by using, for example, 
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items as in Embodiment 1 and the results obtained are 
shown in Table 1 . 
(Comparative Examples 1 to 9) 

Pellets were extruded and samples for measuring physical 
properties were then produced in the same manner as in 
Embodiment 1 from the compositions shown in Table 2 that 
used only inorganic fillers other than calcium carbonate; 
physical properties were measured with respect to the same 
items as in Embodiment 1 and the results obtained are 
shown in Table 2. 
[0024] 
[Table 1] 



a powder specific surface area measurement instrument 
SS-100 manufactured by Shimadzu Corp. 
[0018] The amount of each of calcium carbonate and 
inorganic filler in the polypropylene-based resin composition 
is limited to 1-50 wt%, because if they are added in a small 
amount, no effect is produced on improving rigidity and 
impact resistance, and if they are added in a large amount, 
the resin fraction is insufficient and the product shape 
cannot be maintained. 

[0019] Furthermore, it is preferred that the amount of 
calcium carbonate added be half that (weight ratio) of the 
inorganic filler added or less. The calcium carbonate and 
inorganic filler used in accordance with the present 
invention may be employed as is or they may be subjected 
to surface treatment, for example, with a treatment agent 
such as a coupling agent, e.g., a titanium-containing 
coupling agent or a silane coupling agent, or an agent 
based on a higher fatty acid, maleic anhydride, or an 
organic titanate. 

[0020] If necessary, another resin, a filler, a gummy 
substance, a pigment, an antioxidant, a UV absorber, a 
flame retardant, a plasticizer, a lubricant, an antistatic agent, 
or the like may be compounded with the 
polypropylene-based resin composition in accordance with 
the present invention. 

[0021] Any method can be employed for pelletizing the 
polypropylene-based resin composition in accordance with 
the present invention; for example, pelletizing can be 
carried out with a melt kneading apparatus such as a 
single-screw extruder, a twin-screw extruder, a Banbury 
mixer, rolls, a Brabender plastograph, or a kneader. 
[0022] 

[Embodiments] Embodiments of the present invention will 
be described below. 
(Embodiment 1) 

1) Pellets were produced by adding 0.1 parts by weight of a hindered phenol antioxidant (CYANOX 1790, 
manufactured by Ciba Geigy Co., Ltd.) and 0.2 parts by weight of a sulfur-containing antioxidant (SEENOX 41 2S, 
manufactured by Shipro Kasei Co.) to 100 parts by weight of a main composition comprising 60 parts by weight , 
of ethylene-propylene block copolymer (MS630, ethylene content 2 wt%, manufactured by Tokuyama Soda Co., 
Ltd.) produced as a test sample, 10 parts by weight of calcium carbonate (Brilliant 1500, mean particle size 0.15 
jim, specific surface area 151,000 cm 2 /g, surface untreated, manufactured by Shiraishi Calcium Co., Ltd.), and 
30 parts by weight of talc (K-1, manufactured by Nippon Talc Co., Ltd.) and extruding in a twin-screw extruder 
(PCM87, manufactured by Ikegai Tekko Co., Ltd.). 

[0023] The pellets were molded with an injection molding 
apparatus (IS-30EP, manufactured by Toshiba Corp.) and 
samples for measuring physical properties were produced. 

2) Measurement of physical properties 

(1) Rigidity 

A flexural modulus of elasticity was selected as a rigidity 
indicator and measured according to JIS K7203 for the 
sample produced in 1); the result was 37 x 10 3 kgf/cm 2 . 

(2) Impact Resistance 

An Izod impact value was selected as an impact resistance 
indicator and an Izod impact test was conducted (a notched 
sample No. 2 was used) according to JIS K7110 for the 
sample produced in 1); the result was 4.5 kgf cm/cm. 

(3) Moldability 

A melt index (Ml) was selected as a moldability index and 
measured according to JIS K7210 (230°C, 2.16 kgf); the 
result was 3.3 g/10 min. 
(Embodiments 2 to 11) 

Pellets were extruded and samples for measuring physical 
properties were then produced in the same manner as in 
Embodiment 1 from the compositions shown in Table 1; 
physical properties were measured with respect to the same 
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Comparative Examples 
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[0026] Note that the type, mean particle size, and specific [0027] 
surface area of each filler used in the embodiments and [Table 3] 
comparative examples are presented in Table 3 together 
with the manufacturer names and grade names thereof. 



Filler type 


Mean particle size 
(um) 


Specific surface area 
(cm 2 /g) 


Manufacturer 


Grade 


Talc 


1.5 


13,500 


Nippon Talc Co., Ltd. 


P-4 


Talc 


3.5 


6,700 


Nippon Talc Co., Ltd. 


K-1 


Talc 


9.0 


2,500 


Nippon Talc Co., Ltd. 


MS 


Talc 


18.0 


1,200 


Nippon Talc Co., Ltd. 


SWB 


Calcium carbonate 


0.15 


151,000 


Shiraishi Calcium Co., Ltd. 


Brilliant 1500, 
without surface 
treatment 


Calcium carbonate 


0.07 


154,000 


Shiraishi Calcium Co., Ltd. 


Stavigot 1 5A, 
surface-treated 


Calcium carbonate 


0.15 


350,000 


Shiraishi Calcium Co., Ltd. 


Homocal D, 
surface-treated 


Clay 


1.5 


15,000 


Shiraishi Calcium Co., Ltd. 


Burgess 30 


Mica 


10 


2,200 


Shiraishi Calcium Co., Ltd. 


c-#1000 


Wollastonite 


24 


1,700 


Kansai Zyari Co., Ltd. 





[0028] carbonate to a polypropylene-based resin makes it 

[Effect of the Invention] In accordance with the possible to provide a resin composition for injection 

present invention, adding specific calcium carbonate molding that enables improvement of rigidity and 

and an inorganic filler other than the calcium impact resistance of moldings, without losing the 
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